Statistical Mechanical Approach to Predict the Structure Evolution in Borosilicate Glasses by Bødker, Mikkel Sandfeld et al.
 
  
 
Aalborg Universitet
Statistical Mechanical Approach to Predict the Structure Evolution in Borosilicate
Glasses
Bødker, Mikkel Sandfeld; Sørensen, Søren Strandskov; Smedskjær, Morten Mattrup
Publication date:
2019
Link to publication from Aalborg University
Citation for published version (APA):
Bødker, M. S., Sørensen, S. S., & Smedskjær, M. M. (2019). Statistical Mechanical Approach to Predict the
Structure Evolution in Borosilicate Glasses. 17. Abstract from 25th International Congress on Glass, Boston,
United States.
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            ? Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            ? You may not further distribute the material or use it for any profit-making activity or commercial gain
            ? You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.
Downloaded from vbn.aau.dk on: November 24, 2020
Statistical Mechanical Approach to Predict the Structure Evolution in Borosilicate Glasses  
M. Bødker*1 ; S. Sørensen1 ; M. M. Smedskjaer1  
1. Aalborg University, Denmark  
Predicting the compositional evolution of the atomic-scale structure and properties of oxide glasses is 
important for designing new materials for advanced applications. In borosilicate glasses, addition of 
network modifiers will simultaneously alter the local structure around silicon and boron atoms in the glass 
based on the competition among various possibilities for modifier/former interaction. Based on both 
nuclear magnetic resonance (NMR) spectroscopy and molecular dynamics (MD) data, we here develop a 
statistical mechanical model to predict the compositional evolution of structure in borosilicate glasses by 
accounting for the relative enthalpic and entropic contributions to the modifier/former interactions. By 
using previously established parameters for binary silicate and binary borate glass systems, the number of 
free parameters can be reduced significantly. We discuss the possibilities for transferring established model 
parameters from systems with different modifiers, with the long-term goal of predicting structural 
evolutions in oxide glasses without any free parameters. 
